Abstract
nutritional resources [8] . B. napus flowers have an average nectar production ranging 66 from 0.02 to 0.75 µL per flower [9] and produce on average 9 kg/ha of pollen per day 67 [10].
68
To an efficient pollination process, it is necessary to the floral visitor to present 69 specific morphological and behavioral characteristics for each type of flower [1] . This is disappearance of the main pollinator [13] . In canola cultivation, species of Halictus sp.
76 [8] , Bombus lapidarius [14] , and Colletes lacunatus [11] bees were identified as 77 alternative pollinators. In Brazil, the stingless bee species Trigona spinipes was identified 78 with a potential pollinator for canola [15] . 
Material and methods

87
The experiment was developed at the Experimental Station Professor Alcibíades 
95
In the first year, flowering occurred on 05/08/2015 and extending until 96 12/09/2015, in the second year, the beginning of flowering was 12/07/2016 remaining 97 until 08/27/2016. In the two years, the meteorological data (temperature and relative air 98 humidity) were collected inside the pollination cages using a thermohydrometer.
99
The experiment was set up in a completely randomized block design, with eight The parameters of the model were estimated using the maximum likelihood 137 method by maximizing the log-likelihood function, using generalized estimation 138 equations (GEE). In the GEE adjustment, the dependence between observations measured Deviance analysis was used to adjust the GLM from a model represented by 143 systematic portion: In the occurrence of a higher probability of significance for a given factor, it was 
163
The block effect, pollination test, time, temperature, and relative humidity on the 
Results
171
A. mellifera honeybees collecting only nectar were more frequent (67.68%) than 172 those that collected only pollen (11.75%) or both resources (20.57%). A higher frequency The quality of fit of GLM to behavioral data during the foraging of A. mellifera 197 and T. angustula bees on B. napus was evaluated by the "scaled deviance" statistic (Table   198 1). of bees that came into contact with anthers only (Table 2) . From the regression equations estimated for each species of bee, it was observed 240 that the exclusive behavior of collecting nectar or pollen was more frequent in T.
241
angustula. These bees also performed more nectar collection from median nectaries. The angustula.
248
The estimated regression equations for both species showed that the average 249 number of Africanized and T. angustula bees collecting nectar increased with the passage 250 of hours during the day, and with the decrease of relative humidity (Fig 2) . The number
251
of A. mellifera and T. angustula bees collecting nectar only in the median nectaries was 252 higher when the relative humidity and temperature increased (Fig 3) . proportion of bees collecting nectar in the lateral nectaries was higher (Fig 4) . It was 
283
For the proportion of bees collecting pollen, it was shown that the estimate was
284
higher with the increase of temperature and relative humidity and in the morning hours,
285
decreasing with the hours of the day for both species (Fig 6) . It was observed that 286 estimation of bees collecting nectar and pollen increased with increasing relative 287 humidity, especially above 65%, for both A. mellifera and T. angustula (Fig 7) . The estimate of the average proportion of bees carrying pollen load in the pollen 301 basket was higher when there was an increase in temperature and relative humidity,
302
decreasing as the hours of the day passed, for both species of bees (Fig 8) . For both species the number of flowers visited in one minute was higher when the 320 relative humidity was lower and in the morning period, decreased with the passage of the 321 day (Fig 10) . Estimates of the number of A. mellifera and T. angustula bees that came into 329 contact with anthers and stigma and contact with anthers, was higher as the relative 330 humidity increased (Fig 11 and 12, respectively) . The estimated average peak of
331
Africanized honeybees that came in contact with anthers and stigma occurred when 348 napus crop and other oleaginous such as Glycine max [19] and Helianthus annuus [20] .
349
The behavior of T. angustula bees was in accordance with those observed by [21] in
350
Citrullus lanatus (Thunb.).
351
The largest number of bees collecting nectar is associated with the energy needs of consequently, the area of stored pollen [23] .
364
As T. angustula collect nectar from the median nectaries, by the lateral base of the 365 short stamens, they do not come in contact with the reproductive organs, considered as 366 "stealing of nectar" since they do not pollinate the flower. This behavior was also 367 observed in Apis florea species in the B. napus crop by [8] . However, in this experiment
368
T. angustula bees were observed collecting pollen and, therefore, participating more 369 actively in the pollination of the crop.
370
The number of flowers visited by A. mellifera honeybees and the time spent In this way, it can be suggested that the two species can increase the pollination that is, the low relative humidity provides greater evaporation of water from the nectar.
384
Possibly, bees prefer more concentrated nectar because to turn it into honey they spend 385 less time and have less work to dehydrate it.
386
The position of nectaries and exposure to the environment may result in variation 
391
The nectar produced mainly by the nectaries that are most exposed tends to reach a 
